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EXTERNAL POWER SOURCE CONTROL SYSTEM FOR PORTABLE 




TECHNICAL FIELD 
5 The present invention relates to an external 

power source control system for a portable 
telephone for a public communications network and 
having a built-in charging function. 

10 BACKGROUND ART 

Fig. 1 is a block diagram showing a 
construction of a related-art external power 
control system for a portable telephone having a 
built-in charging function. Referring to Fig. 1, 

15 the external power control system comprises a 
terminal for a rechargeable battery pack 1 
(hereinafter, referred to as battery power source) 
for operating the portable telephone, a terminal 
for an external power source 2 used to charge the 

20 battery power source 1, a power key 3 of the 
portable telephone, a charging circuit 4 for 
charging the battery power source 1 by the external 
power source 2, a regulator 5 for receiving a 
voltage of the battery power source 1 or the 

25 external power source 2 at a Vin terminal and 

outputting a power supply voltage to the circuitry 
of the portable telephone via a Vout terminal, 
based on a logic level at an enable terminal (EN 
terminal), and a controller 10 for controlling the 

30 charging circuit 4 and the regulator 5. 
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The controller 10 comprises a charging 
controller 101 for controlling the charging circuit 
4, a key detector 102 for detecting the depression 
of the power key 3, and a power maintaining unit 
5 103 for bringing the EN terminal of the regulator 5 
to a high level so as to maintain the level of the 
power supply voltage output from the regulator 5. 

A description will now be given of the 
operation. 

10 When only the battery power source 1 is 

connected to the portable telephone, i.e., when the 
external power source 2 is not connected to the 
portable telephone, an input voltage from the 
battery power source 1 is applied to the Vin 

15 terminal of the regulator 5. 

In this state, the EN terminal of the 
regulator 5 is at a low level so that the regulator 
5 does not supply the power supply voltage to the 
circuitry of the portable telephone via the Vout 

2 0 ' terminal . 

When a user of the portable telephone 
depresses the power key 3, the power supply voltage 
is supplied to the circuitry of the portable 
telephone set so that the controller 10 is operated, 

25 as a result of the input voltage from the battery 
power source 1 being applied to the EN terminal of 
the regulator 5. The key detector 102 of the 
controller 10 detects the depression of the power 
key 3 and maintains the output of the power 

30 maintaining unit 103 at a high level using register 
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access by a CPU (not shown) . With this, the EN 
terminal of the regulator 5 is maintained at a high 
level. Accordingly, when the user of the portable 
telephone releases the power key 3, the power 
5 source maintaining unit 103 maintains the output of 
the regulator 5 so that power supply voltage of the 
portable telephone is prevented from being turned 
off. 

The power supply voltage of the portable 

10 telephone is turned off by detecting the depression 
of the power key 3. The CPU uses a register access 
to bring the output of the power source maintaining 
unit 103 to a low level so that the output of the 
power supply to the circuitry of the portable 

15 telephone is turned off. 

When the external power source 2 is connected 
to the portable telephone while the battery power 
source 1 is connected, the input voltage is applied 
to the Vin terminal of the regulator 5 and a 

20" voltage from the external power source 2 is applied 
to the EN terminal of the regulator 5. As a result, 
the power supply voltage is supplied from the Vout 
terminal of the regulator 5 to the circuitry of the 
portable telephone so that the controller 10 is 

25 operated. 

The CPU (not shown) or an electronic circuit 
of the controller 10 monitors the status of the 
battery power source 1. By controlling the charging 
circuit 4 via the charging controller 101, the 

30 controller 10 operates to charge the battery power 
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source 1 from the external power source 2 . When the 
external power source 2 is connected to the 
portable telephone while the battery power source 1 
is not connected, the same operation described 
5 above is performed except that the charging control 
is unnecessary. 

In the above-described construction of the 
related-art external power source control system of 
the portable telephone, while the external power 

10 source 2 continues to supply the power to the 
portable telephone, the power supply voltage 
continues to be output via the Vout terminal of the 
regulator 5. Therefore, it is not possible to turn 
the power of the portable telephone off even when 

15 the power is no longer necessary. 

When the portable telephone is used in a 
vehicle by using a car battery as the external 
power source 2, exhaustion of the car batter may be 
invited as a result of an electric current being 

20" wasted. When the domestic ac power source is used 
as the external power source 2, the user may have 
to incur unnecessary payment of electric bills. 

The present invention has been developed in 
order to resolve the above-mentioned problems and 

25 has an objective of realizing an external power 

source control system designed to turn off, while 
the external power source 2 remains connected, the 
power supply voltage: when a charging operation is 
completed; when overflow of a timer, set to expire 

30 when a boost charge is completed so that the power 



is forced to be turned off, occurs; when a control 
program determines that the power need not be 
turned on; or when the user of the portable 
telephone determined that the power need not be 
turned on and performs required actions such as a 
key input and a speech input, the goals 
accomplished by the system being the suppression of 
a wasted electric current of the domestic ac power 
source, and reduction in electric current 
consumpt i on . 

DISCLOSURE OF THE INVENTION 

An external power source control system for a 
portable telephone according to the present 
invention comprises: a regulator connected at an 
input thereof to a battery power source or an 
external power source and controlled to output a 
power supply voltage; a one-shot pulse generating 
circuit generating a one-shot pulse when the 
external power source is connected to the portable 
telephone; a reset circuit outputting a reset 
signal when the power supply voltage from the 
regulator reaches a predetermined threshold level; 
and a controller causing the regulator to output 
the power supply voltage, based on the one-shot 
pulse generated by the one-shot pulse generating 
circuit, maintaining an output of the power supply 
voltage from the regulator, based on the one-shot 
pulse generated by the one-shot pulse generating 
circuit, and canceling the maintenance of the 
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output of the power supply voltage from the 
regulator, based on a predetermined instruction 
indicating that the power is not necessary. 

Accordingly, there is provided an external 
5 power source control system for a portable 

telephone in which it is possible to turn off the 
power supply voltage while the external power 
source remains connected, exhaustion of a car 
battery is prevented, and waste of an electric 
10 current of the domestic ac power source is reduced. 

The controller of the external power source 
control system for a portable telephone according 
to the present invention may comprise: a pulse 
generating circuit generating a pulse, based on the 
15 one-shot pulse generated by the one-shot pulse 

generating circuit and the reset signal output from 
the reset circuit; an RS latch having an output 
thereof set, based on the pulse generated by the 
pulse generating circuit; an OR circuit causing the 
20 regulator to output the power supply voltage, based 
on the one-shot pulse generated by the one-shot 
pulse generating circuit or the output set in the 
RS latch; and a register generating a pulse for 
resetting the RS latch when a write access to the 
25 register occurs as a result of the predetermined 
instruction indicating that the power is not 
necessary . 

An advantage provided by the external power 
source control system for a portable telephone 
30 according to invention is that it is possible to 
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turn, off the power supply voltage while the 
external power source remains connected, exhaustion 
of a car battery is prevented, and waste of an 
electric current of the domestic ac power source is 
5 reduced. 

The external power source control system for a 
portable telephone according to the present 
invention may further comprise a power key 
connected to the battery power source and causing 
10 the battery power to be output from the regulator, 
wherein the controller maintains the output of the 
power supply voltage from the regulator, based on 
the reset signal output from the reset circuit 
while the power key is being depressed. 
15 The output of the power supply voltage started 

by the depression of the power key is maintained 
automatically by an electronic circuit without 
resorting to a register access from the CPU. 

The controller of the external power source 
20 control system for a portable telephone according 
to the present invention may comprise: a first 
pulse generating circuit generating a first pulse, 
based on the one-shot pulse generated by the one- 
shot pulse generating circuit and the reset signal 
25 output from the reset circuit; a second pulse 

generating circuit generating a second pulse, based 
on the reset signal output from the reset circuit 
while the power key is being depressed; a first OR 
circuit receiving the first pulse generated by the 
30 first pulse generating circuit or the second pulse 



generated by the second pulse generating circuit, 
and providing one of the first pulse and the second 
pulse at an output of the first OR circuit; an RS 
latch having an output thereof set, based on one of 
5 the first pulse and the second pulse output from 
the first OR circuit; a second OR circuit for 
causing the regulator to output the power supply 
voltage, when one of the one-shot pulse generated 
by the one-shot pulse generating circuit and the 
10 output set in the RS latch occurs; and a register 
generating a pulse for resetting the RS latch when 
a write access to the register occurs as a result 
of a predetermined instruction indicating that the 
power is not necessary. 
15 The output of the power supply voltage started 

by the depression of the power key is maintained 
automatically by an electronic circuit without 
resorting to a register access from the CPU. 

The controller may cancels the maintenance of 
20 " the output of the power supply voltage from the 

regulator when the power supply voltage drops below 
a predetermined threshold level so that the reset 
circuit no longer outputs the reset signal. 

Therefore, the portable telephone could be 
25 operated only by the battery power source. When the 
battery voltage drops, the power supply to the 
portable telephone is automatically turned off. 

The controller of the external power source 
control system for a portable telephone according 
30 to the present invention may comprise: a pulse 



9 



generating circuit generating a pulse, based on the 
one-shot pulse generated by the one-shot pulse 
generating circuit and the reset signal output from 
the reset circuit; an RS latch having an output 
5 thereof set, based on the pulse generated by the 
pulse generating circuit; a second OR circuit for 
causing the regulator to output the power supply 
voltage, when one of the one-shot pulse generated 
by the one-shot pulse generating circuit and the 

10 output set in the RS latch occurs; a register 
generating a pulse when a write access to the 
register occurs as a result of a predetermined 
instruction indicating that the power is not 
necessary; and a third OR circuit resetting the RS 

15 latch, based on the pulse generated by the register, 
and also resetting the RS latch when the power 
supply voltage output from the regulator drops 
below a predetermined level so that the reset 
circuit no longer outputs the reset signal. 

20" Therefore, the portable telephone could be 

operated only by the battery power source. When the 
battery voltage drops, the power supply to the 
portable telephone is automatically turned off. 

An external power source control system for a 

25 portable telephone according to the present 

invention comprises: a regulator connected at an 
input thereof to a battery power source or an 
external power source and controlled to output a 
power supply voltage; a first reset circuit 

30 outputting a first reset signal when an input 
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voltage, input as a result of the battery power 
source or the external power source being connected 
to a circuitry of the portable telephone, reaches a 
predetermined threshold level; a second reset 
5 circuit outputting a second reset signal when the 
power supply voltage output from the regulator 
reaches a predetermined threshold level; a clock 
generating circuit generating a clock when the 
battery power source or the external power source 

10 is connected to the circuitry of the portable 

telephone; and a controller causing the regulator 
to output the power supply voltage, based on the 
external power source, the reset signal output from 
the first reset circuit, the clock generated by the 

15 clock generating circuit, maintaining the output of 
the power supply voltage from the regulator, based 
on the external power source, the first reset 
signal output from the first reset circuit, the 
clock generated by the clock generating circuit, 

20" and canceling the maintenance of the power supply 
voltage from the regulator, based on a 
predetermined instruction indicating that the power 
is not necessary. 

Accordingly, there is provided an external 

25 power source control system for a portable 

telephone in which it is possible to turn off the 
power supply voltage while the external power 
source remains connected, exhaustion of a car 
battery is prevented, and waste of an electric 

30 current of the domestic ac power source is reduced. 
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The controller of the external power source 
control system for a portable telephone according 
to the present invention may comprise: first and 
second flip-flops having an output thereof reset by 
the first reset signal output from the first reset 
circuit, and shifting a logic value of the external 
power source, based on the clock generated by the 
clock generating circuit; an AND circuit generating 
a one-shot pulse, based on the outputs from the 
first and second flip-flops; a pulse generating 
circuit generating a pulse, based on the one-shot 
pulse generated by said AND circuit and the second 
reset signal output from the second reset circuit; 
an RS latch having an output thereof set, based on 
the pulse generated by the pulse generating 
circuit; an OR circuit causing the regulator to 
output the power supply voltage, based on the one- 
shot pulse generated by the AND circuit or the 
output set in the RS latch; and a register 
generating a pulse for resetting the RS latch when 
a write access to the register occurs as a result 
of a predetermined instruction indicating that the 
power is not necessary. 

Accordingly, there is provided an external 
power source control system for a portable 
telephone in which it is possible to turn off the 
power supply voltage while the external power 
source remains connected, exhaustion of a car 
battery is prevented, and waste of an electric 
current of the domestic ac power source is reduced. 
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The controller of the external power source 
controller for a portable telephone according to 
the present invention may comprise: first, second 
and third flip-flops having an output thereof reset 
5 by the first reset signal output from the first 
reset circuit, and shifting a logic value of the 
external power source, based on the clock generated 
by the clock generating circuit; an AND circuit 
generating a one-shot pulse, based on the outputs 
10 from the first, second and third flip-flops; a 

pulse generating circuit generating a pulse, based 
on the one-shot pulse generated by said AND circuit 
and the second reset signal output from the second 
reset circuit; an RS latch having an output thereof 
15 set, based on the pulse generated by the pulse 
generating circuit; an OR circuit causing the 
regulator to output the power supply voltage, based 
on the one-shot pulse generated by the AND circuit 
or the output set in the RS latch; and a register 
20 generating a pulse for resetting the RS latch when 
a write access to the register occurs as a result 
of a predetermined instruction indicating that the 
power is not necessary. 

Therefore, chattering that may occur when the 
25 external power source is connected to the circuitry 
of the portable telephone is canceled. 

The external power source control system for a 
portable telephone according to the present 
invention may further comprise a power key 
30 connected to the battery power source and causing 
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the battery power to be output from the regulator, 
wherein the controller maintains the output of the 
power supply voltage from the regulator, based on 
the second reset signal output from the second 
reset circuit while the power key is being 
depressed . 

Therefore, the output of the power supply 
voltage started by the depression of the power key 
is maintained automatically by an electronic 
circuit without resorting to a register access from 
the CPU. 

The controller of the external power source 
control system for a portable telephone according 
to the present invention may cancel the maintenance 
of the output of the power supply voltage from the 
regulator when the power supply voltage drops below 
a predetermined threshold level so that the second 
reset circuit no longer outputs the second reset 
signal . 

Therefore, the portable telephone could be 
operated only by the battery power source. When the 
battery voltage drops, the power supply to the 
portable telephone is automatically turned off. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a 

construction of a related-art external power 

source control system for a portable telephone; 
Fig. 2 is a block diagram showing a 

construction of an external power source control 
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system for a portable telephone according to a 
first embodiment; 

Fig. 3 is a timing chart showing an operation 
of the external power source control system for a 
portable telephone according to the first 
embodiment; 

Fig- 4 is a block diagram showing a 
construction of an external power source control 
system for a portable telephone according to a 
second embodiment; 

Fig. 5 is a timing chart showing an operation 
of the external power source control system for a 
portable telephone according to the second 
embodiment ; 

Fig. 6 is a block diagram showing a 
construction of an external power source control 
system for a portable telephone according to a 
third embodiment; 

Fig. 7 is a timing chart showing an operation 
of the external power source control system for a 
portable telephone according to the third 
embodiment ; 

Fig. 8 is a block diagram showing a 
construction of an external power source control 
system for a portable telephone according to a 
fourth embodiment; and 

Fig. 9 is a block diagram showing a 
construction of an external power source control 
system for a portable telephone according to a 
fifth embodiment. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

A detailed description of the invention will 
be given by describing the best mode for carrying 
out invention with reference to the attached 
5 drawings . 

First embodiment 

Fig. 2 is a block diagram showing a 
construction of an external power source control 
system for a portable telephone according to a 

10 second embodiment. Referring to Fig. 2, the 

external power source control system comprises, in 
a similar configuration as the related art, a 
battery power source 1, an external power source 2, 
a power key 3, a charging circuit 4, a regulator 5, 

15 a charging controller 101, a key detector 102, and 
a power maintaining unit 103. 

Reference numeral 6 indicates a one-shot pulse 
generating circuit for generating a one-shot pulse 
to the controller 10 when the external power source 

20 2 is connected to the portable telephone, 7 

indicates a reset circuit (second reset circuit) 
for generating a reset signal (second reset signal) 
at a high level when the output of the power supply 
voltage from the regulator 5 reaches a threshold 

25 level. The reset circuit 7 may be implemented by a 
reset IC. Alternatively, an input buffer (not 
shown) of the controller 10 may be implemented by a 
Schmidt trigger so that power-on reset is performed. 
The controller 10 comprises: a pulse 

30 generating circuit 104 (first pulse generating 
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circuit) for generating a pulse (first pulse) when 
detecting a rising edge of the reset signal from 
the reset circuit 7 while the one-shot pulse from 
the one-shot pulse generating circuit 6 is at a 
high level; an RS latch 105 for setting an output 
thereof at a high level upon receiving the pulse 
from the pulse generating circuit 104; a register 
106 for generating a pulse for resetting the RS 
latch 105 when a CPU (not shown) in the controller 
10 performs a write access to the register 106; and 
an OR circuit 107 (second OR circuit) for 
generating a high-level output signal when the one- 
shot pulse from the one-shot pulse generating 
circuit 6 or the high-level signal from the RS 
latch 105 is received. 

A description will now be given of the 
operation . 

Fig. 3 is a timing chart showing an operation 
of the external power source control system for a 

' portable telephone according to the first 

embodiment. When the external power source 2 is 
connected to the portable telephone while the 
portable telephone is connected to the battery 
power source 1, the one-shot pulse generating 
circuit 6 generates an external power source one- 
shot pulse at a high level. When the power supply 
voltage, output via the Vout terminal of the 
regulator 5 while the one-shot pulse remains at a 
high level, reaches a threshold level, the reset 

) signal at a high level is generated by the reset 
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circuit 7 so that a reset cancellation pulse is 
generated by the pulse generating circuit 104. The 
reset cancellation pulse causes the output of the 
RS latch 105 to be set at a high level. Even when 
the external power source one-shot pulse from the 
one-shot pulse generating circuit goes low, the EN 
terminal of the regulator 5 is maintained at a high 
level so that the power supply voltage from the 
Vout terminal is maintained. 

A description will now be given of how the 
power supply voltage is turned off while the 
external power source 2 remains connected. Given 
that the external power source one-shot pulse from 
the one-shot pulse generating circuit 6 is at a low 
level, the CPU (not shown) in the controller 10 
performs a write access to the register 106 when 
the control program determines that the power need 
not be turned on as a result of the completion of 
the charging operation or a timer overflow. The CPU 
also accesses the register 106 when the user of the 
portable telephone determines that the power need 
not be turned on and performs a certain action such 
as a key input and a speech input. A register pulse 
generated as a result of the CPU access causes the 
output of the RS latch to be cleared so that the EN 
terminal of the regulator 5 is brought to a low 
level and the power supply voltage is turned off. 

The foregoing description assumes that the 
external power source 2 is connected while the 
battery power source 1 is connected to the portable 
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telephone. A similar operation is performed when 
the external power source 2 is connected while the 
battery power source 1 is not connected. 

Thus, the first embodiment brings into reality 
an external power source control system for a 
portable telephone in which it is possible to turn 
off the power supply voltage while the external 
power source 2 remains connected, exhaustion of a 
car battery is prevented, and waste of an electric 
current of the domestic ac power source is reduced. 

Second embodiment 

Fig. 4 is a block diagram showing a 
construction of an external power source control 
system for a portable telephone according to a 
second embodiment. Those components of the system 
according to the second embodiment that are 
identical to the corresponding components of the 
first embodiment shown in Fig. 2 are designated by 
the same reference numerals and the description 
thereof is omitted. Referring to Fig. 4, numeral 8 
indicates a clock generating circuit for generating 
a clock when the battery power source 1 or the 
external power source 2 is connected to the 
portable telephone, 9 indicates a reset circuit 
(first reset circuit) for generating a reset signal 
(first reset signal) when a voltage input thereto 
reaches a threshold level as a result of the 
battery power source 1 or the external power source 
2 being connected to the portable telephone. The 
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reset circuit 9 may be implemented by a reset IC. 
Alternatively, an input buffer (not shown) of the 
controller 10 may be implemented by a Schmidt 
trigger so that power-on reset is performed. 

The controller 100 comprises flip-flops (first 
flip-flop and second flip-flop) 108 and 109 for 
shifting a logic value of the external power source 
2 in synchronization with the clock from the clock 
generating circuit 8 when the external power source 
2 is connected to the portable telephone. The two 
flip-flops 108 and 109 constitute a shift register. 
Reference numeral 110 indicates an AND circuit for 
generating a one-shot pulse depending on logic 
values of the flip-flops 108 and 109. 

The clock generating circuit 8 includes a 
frequency-divider (not shown) for obtaining a 
suitable period of sampling effected by the flip- 
flops 108 and 109. 

A description will now be given of the 
operation . 

Fig. 5 is a timing chart showing an operation 
of the external power source control system for a 
portable telephone according to the second 
embodiment. When the battery power source 1 is 
connected to the portable telephone, the reset 
circuit 9 operates so that the reset signal resets 
the outputs of the flip-flops 108 and 109. 
In this state, the clock generating circuit 8 has 
started supplying the clock to the flip-flops 108 
and 10 9. 
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When the external power source 2 is connected, 
the signal of the external power source 2 input to 
the flip-flop 108 is sampled in synchronization 
with the clock from the clock generating circuit 8. 
5 When the flip-flop 108 outputs a high level and the 
flip-flop 109 outputs a low level, the AMD circuit 
110 outputs a high level. The subsequent operation 
conducive to the maintaining of the power supply- 
voltage output from the regulator 5 is the same as 

10 that of the first embodiment. 

Sampling by the next clock generated by the 
clock generating circuit 8 causes the flip-flops 
108 and 109 to output a high level, causing the 
output of the AND circuit 110 to go low. In a 

15 similar configuration as the first embodiment, the 
power supply voltage may be turned off while the 
external power source 2 remains connected by the 
CPU (not shown) in the controller 10 performing a 
write access to the register 106. 

20" The foregoing description assumes that the 

external power source 2 is connected while the 
battery power source 1 is connected to the portable 
telephone. A similar operation is performed when 
the external power source 2 is connected while the 

25 battery power source 1 is not connected. 

Thus, the second embodiment brings into 
reality an external power source control system for 
a portable telephone in which it is possible to 
turn off the power supply voltage while the 

30 external power source 2 remains connected, 
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exhaustion of a car battery is prevented, and waste 
of an electric current of the domestic ac power 
source is reduced. 

5 Third embodiment 

Fig. 6 is a block diagram showing a 
construction of an external power source control 
system for a portable telephone according to a 
third embodiment. Those components of the system 

10 according to the third embodiment that are 

identical to the corresponding components of the 
second embodiment shown in Fig. 4 are designated by 
the same reference numerals and the description 
thereof is omitted. Referring to Fig. 6, the 

15 controller 10 comprises a flip-flop (third flip- 
flop) 111 operating in combination with the flip- 
flops 108 and 109 to shift a logic value of the 
external power source 2 in synchronization with the 
clock from the clock generating circuit 8 when the 

20 external power source 2 is connected to the 

portable telephone. The three flip-flops 108, 109 
and 111 constitute a shift register. Reference 
numeral 112 indicates an AND circuit for generating 
a one-shot pulse depending on the logic values from 

25 the flip-flops 108, 109 and 110. 

The third embodiment is adapted for 
cancellation of chattering that may occur when the 
external power source 2, using three flip-flops. 
For the purpose of improving the chattering 

30 cancellation performance, a shift register 
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constituted by four or more flip-flops may be used. 

A description will now be given of the 
operation . 

Fig. 7 is a timing chart showing an operation 
5 of the external power source control system for a 
portable telephone according to the third 
embodiment. In contrast to the second embodiment, 
where the power supply voltage is turned on 
immediately after the flip-flop 108 outputs a high 

10 level and the flip-flop 109 outputs a low level, 

the output of the power supply voltage is deferred 
according to the third embodiment until the flip- 
flop 108 outputs a high level, the flip-flop 109 
outputs a high level and the flip-flop 111 outputs 

15 a low level, i.e. until two clocks from the clock 
generating circuit 108 are successively detected. 
With this, chattering caused by connection of the 
external power source 2 is cancelled. The other 
aspects of the third embodiment are the same as the 

20' corresponding aspects according to the second 
embodiment . 

Thus, the third embodiment brings into reality 
an external power source control system for a 
portable telephone in which it is possible to turn 
25 off the power supply voltage while the external 

power source 2 remains connected, exhaustion of a 
car battery is prevented, and waste of an electric 
current of the domestic ac power source is reduced. 

30 Fourth embodiment 
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Fig. 8 is a block diagram showing a 
construction of an external power source control 
system for a portable telephone according to a 
fourth embodiment. Those components of the system 
5 according to the fourth embodiment that are 

identical to the corresponding components of the 
first embodiment shown in Fig. 2 are designated by 
the same reference numerals and the description 
thereof is omitted. Referring to Fig. 8, the 
10 controller 10 comprises a pulse generating circuit 

113 for outputting a pulse (second pulse) when a 
rising edge of the reset signal from the reset 
circuit 7 is detected while the power key 3 is 
maintained in an on state. The controller 10 

15 further comprises an OR circuit (first OR circuit) 

114 forwarding the output from the pulse generating 
circuit 104 or the output from the pulse generating 
circuit 113 to the RS latch 105. 

The pulse generating circuit 113 may output a 
20" pulse immediately following an input of the reset 
signal from the reset circuit 7. Alternatively, a 
certain delay time may be introduced so as to 
prevent the portable telephone from being turned on 
by depressing the power key 3 for only a short 
25 period of time. 

In the fourth embodiment, the pulse generating 
circuit 113 and the OR circuit 114 are introduced 
in addition to the construction according to the 
first embodiment shown in Fig. 2. Alternatively, 
30 the pulse generating circuit 113 and the OR circuit 
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114 may be introduced in the construction according 
to the second embodiment shown in Fig. 4 or the 
construction according to the third embodiment 
shown in Fig. 6. 

With this construction, the power supply from 
the battery power source 1 is maintained in a 
similar configuration as the external power source 
2. That is, the output of the power supply voltage 
started by the depression of the power key 3 is 
maintained automatically by an electronic circuit 
without resorting to a register access from the CPU. 
The only reguirement for turning-off of the power 
of the portable telephone is to provide the 
register 106. 

The same description as given in the first 
embodiment applies to the operation of maintaining 
the output of the power supply voltage when the 
external power supply 2 is connected and the 
operation of turning the output of the power supply 
off while the external power source 2 remains 
connected . 

Thus, the fourth embodiment brings into 
reality an external power source control system for 
a portable telephone in which it is possible to 
turn off the power supply voltage while the 
external power source 2 remains connected, 
exhaustion of a car battery is prevented, and waste 
of an electric current of the domestic ac power 
source is reduced. Additional advantages are that 
the output of the power supply voltage started by 
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the depression of the power key 3 is maintained 
automatically by an electronic circuit without 
resorting to a register access from the CPU. 

Fifth embodiment 

Fig. 9 is a block diagram showing a 
construction of an external power source control 
system for a portable telephone according to a 
fifth embodiment. Those components of the system 
according to the fifth embodiment that are 
identical to the corresponding components of the 
first embodiment shown in Fig. 2 are designated by 
the same reference numerals and the description 
thereof is omitted. Referring to Fig. 9, the 
controller 10 comprises an OR circuit 115 (third OR 
circuit) receiving a signal from the register 106 
occurring as a result of a register write operation, 
and the reset signal from the reset circuit 7. The 
OR circuit 115 outputs a signal for resetting the 
RS latch 105 depending on the inputs. 

In the fifth embodiment, the OR circuit 115 is 
added to the construction according to the first 
embodiment shown in Fi. 2. Alternatively, the OR 
circuit 115 may be added to the construction 
according to the second embodiment shown in Fig. 4 
and the construction according to the third 
embodiment shown in Fig. 6. 

With this construction, when the battery 
voltage drops while the portable telephone is being 
operated only by the battery power source 1, the 
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output of the reset circuit 7 goes low so that the 
output of the RS latch is cleared. Thus, the output 
of the power supply voltage of the portable 
telephone is automatically turned off without a 
5 write access from the CPU to the register 106. 

The same description as given in the first 
embodiment applies to the operation of maintaining 
the output of the power supply voltage when the 
external power supply 2 is connected and the 
10 operation of turning the output of the power supply 
off while the external power source 2 remains 
connected . 

Thus, the fifth embodiment brings into reality 
an external power source control system for a 
15 portable telephone in which it is possible to turn 
off the power supply voltage while the external 
power source 2 remains connected, exhaustion of a 
car battery is prevented, and waste of an electric 
current of the domestic ac power source is reduced. 

20 

INDUSTRIAL APPLICABILITY 

As described above, the external power source 
control system according to the present invention 
is adapted for turning off the output of the power 
25 supply voltage of the portable telephone while the 
external power source 2 remains connected. 
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CLAIMS 

1. An external power source control system for 
a portable telephone comprising: 

a regulator connected at an input thereof to a 
battery power source or an external power source 
and controlled to output a power supply voltage; 

a one-shot pulse generating circuit generating 
a one-shot pulse when the external power source is 
connected to the portable telephone; 

a reset circuit outputting a reset signal when 
the power supply voltage from said regulator 
reaches a predetermined threshold level; and 

a controller causing said regulator to output 
the power supply voltage, based on the one-shot 
pulse generated by said one-shot pulse generating 
circuit, maintaining an output of the power supply 
voltage from said regulator, based on the one-shot 
pulse generated by said one-shot pulse generating 
circuit, and canceling the maintenance of the 
output of the power supply voltage from said 
regulator, based on a predetermined instruction 
indicating that the power is not necessary. 

2. The external power source control system 
for a portable telephone according to claim 1, 
wherein said controller comprises: 

a pulse generating circuit generating a pulse, 
based on the one-shot pulse generated by said one- 
shot pulse generating circuit and the reset signal 
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output from said reset circuit; 

an RS latch having an output thereof set, 
based on the pulse generated by said pulse 
generating circuit; 

an OR circuit causing said regulator to output 
the power supply voltage, based on the one-shot 
pulse generated by said one-shot pulse generating 
circuit or the output set in the RS latch; and 

a register generating a pulse for resetting 
the RS latch when a write access to said register 
occurs as a result of the predetermined instruction 
indicating that the power is not necessary. 

3. The external power source control system 
for a portable telephone according to claim 1, 
further comprising a power key connected to the 
battery power source and causing the battery power 
to be output from said regulator, wherein 

said controller maintains the output of the 
power supply voltage from said regulator, based on 
the reset signal output from said reset circuit 
while the power key is being depressed. 

4. The external power source control system 
for a portable telephone according to claim 3, 
wherein said controller comprises: 

a first pulse generating circuit generating a 
first pulse, based on the one-shot pulse generated 
by said one-shot pulse generating circuit and the 
reset signal output from said reset circuit; 
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a second pulse generating circuit generating a 
second pulse, based on the reset signal output from 
said reset circuit while the power key is being 
depressed; 

a first OR circuit receiving the first pulse 
generated by said first pulse generating circuit or 
the second pulse generated by said second pulse 
generating circuit, and providing one of the first 
pulse and the second pulse at an output of said 
first OR circuit; 

an RS latch having an output thereof set, 
based on one of the first pulse and the second 
pulse output from said first OR circuit; 

a second OR circuit for causing said regulator 
to output the power supply voltage, when one of the 
one-shot pulse generated by said one-shot pulse 
generating circuit and the output set in the RS 
latch occurs; and 

a register generating a pulse for resetting 
the RS latch when a write access to said register 
occurs as a result of a predetermined instruction 
indicating that the power is not necessary. 

5. The external power source control system 
for a portable telephone according to claim 1, 
wherein 

said controller cancels the maintenance of the 
output of the power supply voltage from said 
regulator when the power supply voltage drops below 
a predetermined threshold level so that said reset 
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circuit no longer outputs the reset signal. 

6. The external power source control system 
for a portable telephone according to claim 5, 
wherein said controller comprises: 

a pulse generating circuit generating a pulse, 
based on the one-shot pulse generated by said one- 
shot pulse generating circuit and the reset signal 
output from said reset circuit; 

an RS latch having an output thereof set, 
based on the pulse generated by said pulse 
generating circuit; 

a second OR circuit for causing said regulator 
to output the power supply voltage, when one of the 
one-shot pulse generated by said one-shot pulse 
generating circuit and the output set in the RS 
latch occurs; 

a register generating a pulse when a write 
access to said register occurs as a result of a 
predetermined instruction indicating that the power 
is not necessary; and 

a third OR circuit resetting the RS latch, 
based on the pulse generated by said register, and 
also resetting said RS latch when the power supply 
voltage output from said regulator drops below a 
predetermined level so that said reset circuit no 
longer outputs the reset signal. 

7. An external power source control system for 
a portable telephone, comprising: 
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a regulator connected at an input thereof to a 
battery power source or an external power source 
and controlled to output a power supply voltage; 

a first reset circuit outputting a first reset 
signal when an input voltage, input as a result of 
the battery power source or the external power 
source being connected to a circuitry of the 
portable telephone, reaches a predetermined 
threshold level; 

a second reset circuit outputting a second 
reset signal when the power supply voltage output 
from said regulator reaches a predetermined 
threshold level; 

a clock generating circuit generating a clock 
when the battery power source or the external power 
source is connected to the circuitry of the 
portable telephone; and 

a controller causing said regulator to output 
the power supply voltage, based on the external 
power source, the reset signal output from said 
first reset circuit, the clock generated by said 
clock generating circuit, maintaining the output of 
the power supply voltage from said regulator, based 
on the external power source, the first reset 
signal output from said first reset circuit, the 
clock generated by said clock generating circuit, 
and canceling the maintenance of the power supply 
voltage from said regulator, based on a 
predetermined instruction indicating that the power 
is not necessary. 
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8. The external power source control system 
for a portable telephone according to claim 7, 
wherein said controller comprises: 

first and second flip-flops having an output 
thereof reset by the first reset signal output from 
said first reset circuit, and shifting a logic 
value of the external power source, based on the 
clock generated by said clock generating circuit; 

an AND circuit generating a one-shot pulse, 
based on the outputs from said first and second 
flip-flops ; 

a pulse generating circuit generating a pulse, 
based on the one-shot pulse generated by said AND 
circuit and the second reset signal output from 
said second reset circuit; 

an RS latch having an output thereof set, 
based on the pulse generated by said pulse 
generating circuit; 

an OR circuit causing said regulator to output 
the power supply voltage, based on the one-shot 
pulse generated by said AND circuit or the output 
set in the RS latch; and 

a register generating a pulse for resetting 
the RS latch when a write access to said register 
occurs as a result of a predetermined instruction 
indicating that the power is not necessary. 

9. The external power source control system 
for a portable telephone according to claim 7, 
wherein said controller comprises: 
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first, second and third flip-flops having an 
output thereof reset by the first reset signal 
output from said first reset circuit, and shifting 
a logic value of the external power source, based 
on the clock generated by said clock generating 
circuit ; 

an AND circuit generating a one-shot pulse, 
based on the outputs from said first, second and 
third flip-flops; 

a pulse generating circuit generating a pulse, 
based on the one-shot pulse generated by ssid AND 
circuit and the second reset signal output from 
said second reset circuit; 

an RS latch having an output thereof set, 
based on the pulse generated by said pulse 
generating circuit; 

an OR circuit causing said regulator to output 
the power supply voltage, based on the one-shot 
pulse generated by said AND circuit or the output 
set in the RS latch; and 

a register generating a pulse for resetting 
the RS latch when a write access to said register 
occurs as a result of a predetermined instruction 
indicating that the power is not necessary. 

10. The external power source control system 
for a portable telephone according to claim 7, 
further comprising a power key connected to the 
battery power source and causing the battery power 
to be output from said regulator, wherein 
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said controller maintains the output of the 
power supply voltage from said regulator, based on 
the second reset signal output from said second 
reset circuit while the power key is being 
5 depressed. 

11. The external power source control system 
for a portable telephone according to claim 7, 
wherein 

10 said controller cancels the maintenance of the 

output of the power supply voltage from said 
regulator when the power supply voltage drops below 
a predetermined threshold level so that said second 
reset circuit no longer outputs the second reset 

15 s ignal . 
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ABSTRACT 

An external power source control system for a 
portable telephone includes: a regulator 5 
connected at an input thereof to a battery power 
5 source 1 or an external power source 2 and 

outputting a power supply voltage; a one-shot pulse 
generating circuit 6 generating a one-shot pulse 
when the external power source 2 is connected to 
the portable telephone; a reset circuit 7 

10 outputting a reset signal when the power supply 
voltage reaches a predetermined threshold level; 
and a controller maintaining an output of the power 
supply voltage from said regulator 5, based on the 
one-shot pulse, and canceling the maintenance of 

15 the output of the power supply voltage from said 
regulator 5, based on a predetermined instruction 
indicating that the power is not necessary. 
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I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled. 

"EXTERNAL POWER SOURCE CQNTEOL SYSTEM FOR 
PORTABLE TELEPHONE" 
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the specification of which 
□ is attached hereto. 

H was filed on June 9, 2000 

as United States Application Number or 
PCT International Application Number 
PCT/JP00/03786 and was amended on 
(if applicable). 

I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1 .56. 
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